one may not know where he is even when he reaches its interior. This carping preface also assumes a great truth in George Orwell's thesis that imprecise language and imprecise thinking nourish each other and poison the rest of us. 4 The term bulk zoning is unclear and should be abandoned. If a more instructive denotation exists it should be used; if necessary a synthetic term could be formulated to identify that now anonymous portion of zoning law marked off by zoning regulations of height, shape, and placement of buildings on the land which are applied to control population density, open space, and access to daylight and air.
But the snarl will not disappear with a renaming. The material itself causes most of the difficulty, the rest being the result of too much classification and too little imagination.
Although it is relatively easy (and certainly necessary) to verbalize the ends of these zoning controls and the particular techniques employed to gain them, in practice ends and means are largely overlapping and sometimes identical. Everything seems to be happening at once. It is. Understanding is also impeded because such yields as result from the applied techniques are more often than not byproducts. Frequently one has the feeling a refinery visitor might have as he expectantly watches an apparatus for gasoline and, unless he knows where and when to look, sees only kerosene and tar oozing out.
A simple experimental model renders this graphic. On a sunny day set up a large tray in which a few cubes of different sizes are clustered tightly. The object of the experiment is so to arrange-the cubes that each receives the maximum possible daylight. The control of daylight accessibility is, of course, one of the subjects of the larger inquiry. It is apparent that the daylight any given cube receives is a function of its relationship to the other cubes in the tray. Proximity and the bulk and sun orientation of each cube are the important factors in the relationship. The smallest or shortest cube at the duster's center will likely receive daylight only on its top. To bathe the sides as well as the top of this cube we must move those pressing in on it sufficiently to expose its sides. This will create open space around it and will also give its sides access to air flowing across the model. Daylight has now reached the smallest cube, but the placement of the cubes in the tray, the flow of air among them, and the space around them have all been altered in the process.
Assuming we have made only these simple moves, when we say that we have created or controlled accessibility to daylight have we said everything? Clearly not, because more than this happened in the tray. Perhaps it is better said that access to light has been controlled along with air accessibility and open space around the cubes. In this primer example we observe three things happening at once. Because the point of the demonstration was daylight accessibility, open space and air accessibility appeared as side effects or by-products, but if we had sought open space around 'GEORGE ORWELL, POLITICS AND THE ENGLISH LANGUAGE, A COLLECTION OF EssAys 162, 163 (1954)-the little cube, the by-products would have been otherwise: increased daylight and air accessibility.
The model has to be changed a bit before it begins to buzz like reality. Instead of a few cubes in a large tray, assume many oddly shaped forms clustered in a small tray, and assume further that they represent buildings occupied by people. If we start again toward the simple goal of daylight accessibility, we can make only a limited number of moves outward toward the edges of the small tray. Once this is done, the irregular forms must be so permuted that the result is as much daylight on as many of them as possible. Note how the by-products of the experiment have multiplied. Spatial relationships have altered. There has been a rearrangement of forms. Air accessibility has probably been affected. Since these objects are imaginary occupied buildings, there may also be effects on population density because building shape may be a determinant of occupancy numbers. Finally, the visual aspect of the model has probably altered a good deal more than it did in the first example. It ends up looking very different than it did at the beginning of the experiment. 4 If instead of seeking maximum daylight on all the objects we had tried to put as much open space as possible around them, consider how the by-products would have been changed.
On balance, then, at least three kinds of distinct yet related techniques are interplaying: controls over open space, population density, and accessibility to daylight and air. The objects of these controls are the stuff of the now nameless definition. Because of their linkages and because they function together if they function at all, it therefore seems best that they be thought of comparably. The clinching justification for dealing broadly is not yet apparent: not only do the large objectives hang together, but frequently the mechanisms by which they are sought are literally identical.
Before the details close in, the admirer of intellectual wholeness may ponder whether so closely a related set of objectives might not be reached through one detailed instrument of control. Experience, if not the experiments, quite clearly suggests that an all-purpose technique is out of the question. When it is unconsciously attempted, it does nothing well and most things poorly. In such problems there are a host of variables and although a single formulation may be possible (given the standards), it would be an administrative nightmare. In an age of punchcards and electric computers this conclusion, of course, is something less than firm. Pending automatization, the pattern will be that of few objectives and many techniques.
The nap has worn off the word ideals, but there is still much use in the concept. In truth, ideals should be the beginning and the end of urban zoning and planning yet they are starving for want of serious concern. Two questions abide here, one a "It is possible that the concept of such a model will to a small but intriguing degree be reproduced in the real world. Grand junction, Colorado, is to have a six story building which will rest on a giant pivot or turntable with clockwork in its base. This mechanism will turn the building as the sun crosses the sky, orienting its two sides of translucent brick to the winter sun and turning them away from the summer sun. N.Y. Times, Dec. 6, 1954, P. 24, col. 4. kind of utopian query, the other scientific. Each ultimately ramifies into zoning objectives.
What kinds of cities do we want? The question, rarely answered, ' rarely asked, haunts the inner life of the American urban planning movement and is a persuasive although infrequently advanced explanation of why this growing body of thought burns most of its energy trying to arrest and destroy urban decay rather than in creating a richly livable, fully desired urban setting. Both tasks are commendable. Both are necessary for genuine city growth, but they are as distinct as the absence of disease and a state of well-being. Although far from won, the fight against urban decay is something most recognize and support even if there is much contention about tactics. That fight is sufficiently institutionalized to have its own battle cries such as slum and blight. Its vision of victory, which any reasonable man can grasp, is the slumless city. But beyond that few seem to go or care. Yet there lie the answers, if there are any, to the question of what kind of city and city life would offer the physical and spiritual resources necessary to build values which now sound like quaint phrases: pride and love of city from which so much of true citizenship flows.
The great impact of these zoning controls is visual. For better or worse they sculpt the face of the city with the architectural design limitations they impose on building shapes and sizes. They also govern to a sizable extent the amenities of daylight, air, and privacy, and assert limits on the distribution of urban population. These, of course, are important determinants of a city's character. Consequently, if widespread and continuous thought were applied to the long-run utopian query, it is very probable that the formulation of such zoning controls would be a much more purposeful task than it has been until now.
The second large problem is scientific. What are those standards, principally medical, which should govern accessibility to daylight and air, open space, and density levels? Although there has been relatively little canvassing of the question, the material that does exist' is extremely useful and suggests more about the profile of a physically healthy city than we presently know about the profile of a beloved city.
It is too much ever to expect watertight standards here. The problem is laced with such real but vague psychological elements as the states of mind formed by variations in daylight and urban crowding. Yet other facts are quite finite: the relationship between disease and lack of daylight, impact of population density on sewerage facilities, the amount and quality of open space necessary for adequate juvenile recreation-to mention but a few. In any event, the courts' search for 'Lewis Mumford is one of the rare probers. Over the years he has enriched both the questions and answers with unique scholarship and imagination. See, for instance, THE Cumuar oF CITIES (1938) 'Notably, AmERICAN PUBLIC HEALTH Ass'N, PLANNING THE NEIOHBORHOOD (1948). reasonable relationships between zoning controls and the classic elements of the police power makes no impossible demands for meticulously precise standards.
In this setting the controls operate toward formulated goals, the courts do their testing, and the city evolves.
II Ti CONTROL OF POPULATION DENSITY
It has been held that a municipality's power to regulate density rests on a grant of such power from the state legislature Three distinct approaches have been used in exercising that power. 8 Because any reasonable density control has to be something less blunt than a turnstile technique, each is to some extent indirect. This is not necessarily a weakening feature, but if the indirection becomes excessive the tools grow so cumbersome and crude that they cannot do what is expected of them.
Density controls have been imposed on (I) the shape of buildings, (2) numbers of people rather directly, and (3) building volume or the ratio between building floor area and the underlying lot.
Each exerts important effects on the level of urban density and reveals much about the intensity of urban congestion. They are of great significance in molding the design of buildings and consequently have had much to do with the visual aspect of the city. Some of the techniques impose unnecessarily severe burdens upon experimental design in architecture. Of this, little has been written by men in the field, although the existing literature 9 does point up great gaps between traditional density controls and recent technological developments in building.
Limits on building height, the so-called set-back, and provisions for yards 'and courts are the methods traditionally used to order building shapes. The control of structural shape, of course, is intended to place limits on density.
Courts have widely upheld reasonable regulations over the height of buildings as a valid exercise of the police power.' Although such measures were used early in this century," they were first welded into the machinery of zoning in the pioneer 1916 New York Zoning Resolution. The initial motivation for the restrictions was primarily the daylighting of buildings rather than density control. This was particularly true for residential areas where aggravated congestion had not reached the proportions it had in commercial areas.' 2 Their original justification has shifted, and they remain to operate in many cases as the sole limits on density. Height controls are variously expressed from a simple footage statement of maximum height to ratios between street width and building height or variants thereof. The most interesting in terms of its architectural effects on the profile of the downtown metropolis is the set-back, a derivative height control which in effect terraces the upper faades of taller buildings. A regulation might, for instance, prescribe a set-back of three feet for every building story above twenty.
The stepped effect has been tardy dubbed the ziggurat after a form of Babylonian temple tower. Admirers of the clean-slab school of contemporary office design (e.g., such buildings as the U.N. Secretariat) are offended by the pyramidal results imposed by the regulation. There are also those who find the ziggurat distasteful while harboring no special love for the unbroken faqade.? 3 Save for one pregnant possibility, 4 the era of immense eruption seems over, at least in Manhattan. There, although tall buildings are still being erected, they are overshadowed by such collossi of the i93o's as the Empire State Building (io2 stories, Mr. Mumford, out of sympathy wth the ziggurat, feels little affection for the slab form as a modern theme which, he states, is fashionable today although first conceived in Burnham & Root's Monadnock Building in Chicago (1889). He says the form is ideal for the provision of light and air "but it is as outmoded as a Roman colonnade in a day when air-conditioning and effective artificial indoor lighting are commonplaces" (at 135). He does, however, commend the form for its release of architectural and investor imagination from the ziggurat "and the earlier, pseudo-cathedral tower of the Woolworth Building period" (at 136).
This article also restates a proposition which Mr. Mumford has been urging for some time: although tall buildings may return handsome profits for the builder, they may prove uneconomical for the investor.
" At this writing, there is an alternative plan under which the Concourse will be preserved. Two earlier plans would do away with it. In each of the plans, however, a vast office building is contemplated in the development of the area. The most striking of these plans envisages an 8o story office building with an observation tower higher than the Empire State Building. N.Y. Times, Feb. 8, 1955, p. 20, col. 3. 1472 feet, I93i); the Chrysler Building (77 stories, i,o46 feet, 193o) and Sixty Wall Tower (66 stories, 950 feet, 1932) . If shrinking height portends future downtown building practice, it could mean the eventual disappearance of the set-back, for in the last analysis it was great height which inspired it.
The set-back is sometimes coupled with provisions for building tower regulations. These allow greater heights than permitted by set-back controls if the tower occupies no more than a stated portion of the building lot and stands back a certain number of feet from all lot lines. 15 It was under such provisions that many giant office buildings were erected. The combination of ziggurat topped with a tower squeezed thin by coverage restrictions has sometimes led to curious results in less than blocksized developments."' Yard and court requirements are the other density techniques used to mold building shapes. They typically limit minimum sizes of courts,' 1 front, 1 8 side,'" and rear yards° All of these measures limit building coverage of the lot and, in conjunction with height limitations, their effect is to prescribe allowable building shapes. Like height regulations, yard and court requirements were initially directed toward light and air problems, but in the development of American zoning they have also come to be used as density restrictions.
These common measures for controlling building shapes and ultimately density suffer from too much indirection and consequently have failed to get any real grip on the problem. That they were initially fashioned for other ends partially explains their inadequacy. They are one set of answers to a somewhat different set of questions. Yard requirements in low density areas are the notable example. They are sparingly used there to secure daylight and open space minima with the result that 1" See, for example, ZONING RESOLUTION OF THE CITY OF NEW YORK §9(d) (unlimited tower height if building area above given level is less than 25 per cent of lot area and tower is at least 75 feet from the centers of all streets on which it faces); PHILADELPHIA ZONING ORDINANCE §20(e) (unlimited tower height provided tower occupies less than 25 per cent of lot area and is not within 25 feet of lot lines, and tower width is less than half the width of lot line toward which it faces).
1" "Typical of scores of resulting bad buildings is the venture now under construction alongside Rockefeller Center, with a tower so small that it is nearly half filled with utilities and shafts, but with lower floors so big that some desks will be 8o ft. setting. Probably the most readily identified and intelligible answer today comes from the wealthier dormitory suburbs whose residents quite clearly and understandably prefer economic class homogeneity with its attendant symbols. The ample house on a spacious lot is such a mark. The proof of reasonableness sought by the courts here is a test of fact. Beyond this are challenging problems in social philosophy which cut across class lines and through many other areas of zoning controls.
The most promising density controls are designed to regulate the cubic content of a building 6 or the ratio between its floor area and lot area.
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Cubage techniques are formulated from one of several possible relationships, such as lot area times some number or street width multiple. Limits are stated in terms of cubic footage or cubic yardage. Floor-area ratio is expressed as a multiple by which building floor area may exceed building lot area. Thus a ratio of xo-i would permit a building floor area ten times the area of the building lot. Limits therefore are ultimately in terms of square feet. In the absence of any other controls, a floor-area ratio of io-i would permit a ten story building covering its entire lot, a twenty story building covering half its lot, and so forth.
Although not so direct as those discussed earlier, these techniques may produce a degree of control roughly equivalent to even the most direct measures but without some of their disadvantages.
Each method rests on calculating the number of people using a specified amount of building volume or floor area. 2 although it did strike down one of its specific applications (4,000 cubic feet minimum unreasonable in context of particular neighborhood).
"'This "floor area ratio" regulation has thus far appeared in but one case in which there was dictum approval. Pritz v. Messer, 112 Ohio St. 628, 635, 644, 149 N.E. 30, 32, 35 (1925) . The date of the case indicates the long dormancy of the technique which in 1948 was referred to as "a comparatively recent concept." AMERICAN PUBLIC HEALTH ASSOCIATION, PLANNING THE NEIGHBORHOOD 40 (1948).
2" Note ". . . that floor area ratios do not reflect population densities, because floor area per person varies (usually increasing as income increases). In order to measure population loads, an additional index of floor area per person should be used. This makes it possible to relate density in terms of floor area ratios to population density." AMERICAN PUBLIC HEALTH ASsOcIATION, PLANNING THE NEIGHBOR-HOOD 41 (1948).
can, after careful figuring, give the planner a rather accurate idea of the population density allowable in the area in question. Both methods can be applied to commercial and residential districts. Unlike other density controls, each is a direct building restriction which leaves the architect unhobbled by any one external form such as the ziggurat.
The floor area ratio technique is the better of the two. Square footage is a more workable architectural concept than cubage 9 It is also supplanting cubage in cost estimating? 0 Although neither control is total, floor area ratio requires the fewest number of additional regulations in low density areas. It can be applied to all roofed areas such as breezeways, carports, porches, and tool sheds without special additional provisions.
The final advantage is that, unlike cubage, floor area ratio avoids placing a premium on the intense development of vertical space. Cubage control is really a control of the building shell. Once that maximum is set, the developer has a strong inducement to exploit available space by lowering ceilings in the building. This may have undesirable architectural results?' If many smaller apartments return more to the developer than fewer larger ones, 32 then both cubage and floor area ratio techniques encourage small apartment development. This could be counterbalanced by tying either control to a density regulation based on lot area per family or per dwelling.
III THE PROTECTION OF LIGHT, AIR, AND PRIVACY
The forces leading to the 1916 passage of the landmark New York Zoning Resolution were manifold. Among these was a strong conviction on the part of the draftsmen and other informed citizens that adequate daylight and fresh air are vital to a decent urban life3 3 In retrospect this may appear an obvious fact. At the time, however, the community was probably not so aware of the axiom as we may like to think we are. Intense congestion in New York had arisen from high population densities and was working against a good measure of privacy in the lives of great numbers of people. In addition to the unhealthy physical features, the pressures of large numbers of people living in too close contact with each other were causing adverse psychological effects upon family life. 'Old. at 238. " Low ceilings may give law offices that modish, mid-century look so typical of the latest in advertising agency design, but they also generate serious law library problems. Books, instead of slowly going ceilingward as they accumulate, arrive there much sooner than they would have in fusty, highceilinged days. The result is horizontal library expansion and premature space problems. The profession is well counseled here in one great motto of twentieth century architecture: form follows function. The need for fresh air, daylight, and privacy is no less important to urban life today than it was in 1916. These are constants, but urban growth and decay are not. Change also occurs in knowledge of standards applicable to the needs. 3 4 Zoning is one important potential for putting that information to work in urban development. It is not easy to generalize about what has happened to such necessities of life in our cities these last thirty or forty years, but undoubtedly where they have been guarded by zoning regulations protection has too often been mixed up with some other zoning controls, notably set-back and height limitations in high-density areas. Each is an example of one regulation for two tasks, and each mirrors the difficulties raised when one control is expected to do too much. In low density areas yard requirements have been the principal insurance, but they have worked inadequately because of negligible side yard limitations.
Pertinent authority is most scarce although what there is clearly supports the protection of these goals. Light, air, and privacy are valid aspects of the police power.Y So far as light and air are concerned, the courts' conception of the police power would appear to be sufficiently broad to cover new techniques which should give more effective protection than hitherto possible. The regulations would operate in a technological setting somewhat different from the earlier days of zoning. Industrial architecture is noticeably shifting away from the dreary multi-story, milltown forms toward low-slung slabs often set on large plots which afford parking space for workers. The structures frequently receive the amenities of light and air through the fluorescent tube and the air-conditioner. The amenities in modern office buildings often get the same processing. The development of plate glass manufacturing techniques has gone hand in hand with the displacement of brick and stone as the skin on such buildings. In domestic architecture the low cost of ventilating fans, increased louver usage, clerestory windows, skylights, and glass block"' have made residential design a much more flexible task than it was some years ago.
Two suggested possibilities of control are the "angle of light" 37 and the "daylight factor." 3 " The angle of light assures limitations on the vertical angle within which buildings may obstruct light and would likely result in more sunlight at ground levels, better air circulation, improved light on the sides of buldings, and an improved outlook. The angle is drawn from a point, say at street center, toward the restricted structures which may not rise higher than the line of the angle. possible ziggurat-like effects, the angle may be averaged over a given width of the lot parallel to the street. In addition, the angle would vary from district to district. By allowing an average angle, the architect is free to manipulate the "shoulders" of the building as his design problem may require.
The daylight factor measures indoor daylight as a percentage of daylight available under an unobstructed hemispherical sky. The standard is applied as a stated daylight factor at specific distances from floor and external wall and is then tested against a "permissive height indicator" which comprehends light penetrating either over the top of an obstruction in front of a window or from the side of that obstruction. The great flexibility in the technique is the credit it gives for light coming into a structure past the side of a building rather than over building tops alone.
A third technique would supplement the angle of light (which protects light in the street) by insuring light to all legally required windows in a building. The standard would be a wedge 9 consisting of radii of stated length, say 6o feet, projected from the center line of the window. The wedge encloses a stated angle, say 14o degrees, and ends in an arc. The wedge would be found in the space above some angle, such as 45 degrees, projected from the base of the window. The final element necessary is that the zoning ordinance specify for each district that amount and location of the space within the wedge which must be kept unobstructed. The designer is thus left with a real choice as to how he will so order building courts and walls to fulfill the light wedge requirements. In multiple dwelling districts privacy is primarily a function of density levels. If they are effectively controlled, too close contact can be avoided. In low density areas, however, privacy is to an important extent governed by those controls which fix the placement of the dwelling on its lot. Minimum yard requirements thus operate in spheres other than light and air. The typical yard provisions place the house in the center of the lot. Outlook and inlook are in all directions.
It has been suggested 4° that central lot placement two hundred years ago would have caused no special loss of privacy for at that time efficiency dictated that all rooms be grouped around a central fireplace core. Small windows and few exposed wall surfaces helped keep down heat loss. The Cape Cod cottage was an appropriate solution. Today, however, this answer is anachronistic in view of perfected insulation and heating systems as well as double glazing. The placement of the house could be made more flexible by abandoning yard requirements and using the floor area ratio or a less desirable "coverage" requirement which limits the percentage of the lot which the building may cover. in a hot summer night cityscape of a crowded neighborhood that has no air-conditioned movie, bar, or drugstore.
Zoning controls might assure the urban dweller of usable open space instead of mean strips of concrete of little use to anyone but alley cats. To answer the need assumes a definition of usability. These characteristics have been proposed :41 usable open space is only that part of the area of a residential lot at ground level which (i) is unoccupied by the principal or accessory buildings, (2) provides open space unobstructed to the sky of minimum prescribed dimensions, (3) is not devoted to service driveways or offstreet parking and/or loading space, etc., (4) is devoted to greenery, drying yards, recreational space, etc., and (5) is available to all occupants of the building.
This requirement, applied on a per dwelling unit basis, might be linked with the floor-area ratio. The per dwelling requirement would diminish as floor area ratio increases. Thus, since multiple dwelling families share open space in common, the amount of space needed by a family in a high density district at a given time can to some extent be provided out of a common pool of space. In low density areas away from the center of the city people forego proximity to central city advantages. Since they do this principally to have open space, there should be some legal insurance that the decision yields what it was assumed it would.
In low density districts only space at ground level or approximately there would be acceptable under the technique. In high density districts balcony and roof space could be given additional credit if they meet certain specifications. Because balconies in multi-story dwellings tend to be immediately accessible to each dwelling, they are preferable to open space on the ground or roof, at least for use by infants and the aged.
Since Ad. 278 (1927) .
